Terrincho cheese is an uncooked, pressed cheese made from raw whole ovine milk from the "Churra da Terra Quente" breed. It requires a minimum ripening time of 30 d. A detailed evaluation of the effect of ripening time on the breakdown of the casein fractions, along with the formation of major breakdown products of casein hydrolysis, was monitored by HPLC to contribute to a more complete characterization of this product. In 30-d-old cheeses, only 20% of α S1 -casein remained intact; the β-casein fraction was more resistant to hydrolysis. The ripening time of Terrincho cheese can be predicted using 2 variables of normalized peak areas of α S1 -casein and α S1 -I peptide, and a constant; the estimation error is 2.5 d. The pH 4.3-insoluble fraction of Terrincho and cheeses manufactured with bovine milk and with ovine milk combined with 2 levels of bovine milk (10 and 20%) revealed different chromatographic and electrophoretic profiles, especially the α S1 -casein fraction. Similar proteolysis progress was observed, particularly in the percentage of casein fraction degradation. However, using both analytical methods, the detection of 10% bovine milk at 30 d of ripening was no longer possible as result of α S1 -casein hydrolysis. The discriminate analysis applied to HPLC data indicated that at 30 d of ripening, differences between the casein fractions of Terrincho cheese and mixture cheeses were mainly from β 1 -casein content. The function thus obtained was able to correctly classify all the samples according to cheese type. Using the descriptive sensory profile, Terrincho cheese at 30 d of ripening could be distinguished from bovine and mixture cheeses owing to its higher fracturability and adhesiveness and lower elasticity and hardness, which correlated with its lower total casein content.
INTRODUCTION
Terrincho cheese is an uncooked, pressed cheese made from raw whole ovine milk from "Churra da Terra Quente" breed in the regions of northern Portugal. The Protected Denomination of Origin (PDO) for this cheese falls within a very specific geographic region, and its manufacture is based on traditional methods. The making of Terrincho cheese is performed according to the regulations issued by the Denomination of Origin Regulatory Board. Terrincho cheese is produced by slowly draining the curds obtained upon coagulation via the action of animal rennet. No starter cultures are added. Terrincho is characterized as a cylinder-shaped (dishtype) cheese with a flat rind; its weight ranges between 0.8 and 1.2 kg, and it has a straw-yellow color, a semisoft consistency, a slightly oily texture containing some holes, and a soft, very characteristic flavor. Because the cheese is made from raw milk, and for safety reasons, it requires a minimum ripening time of 30 d before cheese can be sold.
The average composition of Terrincho cheese is 45% total solids, 50 g of fat/100 g of DM, 40 g of protein/100 g of DM, and 2.5% salt on a DM basis (Pinho et al., 2004a) . A number of variable factors are known to affect the composition of ovine cheeses: breed, climate, variation in the physicochemical and microbiological composition of the milk, rennet type, and ripening conditions, such as ripening time, temperature, and relative humidity. All these factors affect cheese lipolysis and proteolysis and strongly contribute to flavor and texture development (Fox, 1989; Ordonez et al., 1997; Gaiaschi et al., 2000 Gaiaschi et al., , 2001 Irigoyen et al., 2000; Marino et al., 2000; Sousa et al., 2001; Bustamante et al., 2003; Dave et al., 2003) .
Previous studies on the lipolysis and proteolysis of Terrincho cheese have mostly focused on the characterization of its composition relating to microbiology, texture, and quantification of volatile free fatty acids and other volatile compounds, and have examined low primary proteolysis and production of free biogenic amines (Pinho et al., 2003 (Pinho et al., , 2004a . Therefore, a detailed evaluation of the effect of ripening time on the break-down of the different caseins during ripening, along with the formation of peptides and other breakdown products of CN hydrolysis is necessary for a more complete characterization of the product (Veloso et al., 2004) .
Analysis of proteolysis by nonspecific methods, for example, by quantification of nitrogen in different peptide and amino acid fractions, provides information about the degree of proteolysis in cheese ripening (Pinho et al., 2004c) . Nevertheless, the results of these methods do not express well the complexity and specificity of proteolytic development during cheese ripening; namely, the evolution of the 4 major CN, α S1 -, α S2 -, β-, and paraκ-CN, and their proteolytic products. Electrophoretic and chromatographic techniques, however, resolve proteins or groups of peptides and thereby provide proteolytic profiles that can give useful information about proteolysis extension, ripening time, and product authenticity (Restani et al., 1996a; Trujillo et al., 2000; Veloso et al., 2002a,b; Borková and Sná selová , 2005) .
Adulteration of traditional ovine cheeses with bovine milk presents a problem for food monitoring and one solution for this problem is the analysis of milk proteins (Borková and Sná selová , 2005) . However, the proteolysis that occurs during cheese ripening incurs a risk of complex formation and the formation of insoluble new compounds and smaller peptides that can interfere with evaluation of authenticity. Examples of these compounds are γ-CN and proteoso-peptone fragments of β-CN, originating from the action of plasmin. The λ-CN, presumably fragments of α S1 -CN, glycomacropeptides, and paraκ-CN, are the result of chymosin action (Borková and Sná selová , 2005) .
To date, there have been reports on the use of chemometric analysis for evaluation of the proteolytic process in different types of cheese during ripening, as well as for predicting cheese ripening time (Pham and Nakai, 1984; Santamaría et al., 1986; García-Ruiz et al., 1998; Herrero-Martínez et al., 2000; Pripp et al., 2000) . However, limited data are available on the application of multivariate statistical analysis to predict ripening time and authenticity of Terrincho cheeses. Previous studies carried out by our research group using small cheeses (70 g) indicated that HPLC profiles of the pH 4.3-insoluble fraction could be used not only to follow proteolysis but also to evaluate the authenticity of ewe cheeses (Veloso et al., 2004) . However, differences may occur in ripening relating to cheese size variations, native microflora, and others. For that reason, further studies with Terrincho cheeses of real dimensions were performed for quantitative measurements of CN degradation in these cheeses.
The objective of the present study was to evaluate the proteolytic process during 30 d of ripening of Terrincho cheese based on the protein patterns obtained by HPLC of the pH 4.3-insoluble fractions. Chemometric analysis of the HPLC data was also used to predict the ripening time. Additionally, the influence of milk origin on proteolysis and cheese sensory characteristics was studied through evaluation of HPLC and urea-PAGE CN profiles during ripening of cheeses manufactured using the same methodology to guarantee Terrincho PDO authenticity.
MATERIALS AND METHODS

Cheese Making
A batch of Terrincho PDO cheeses was manufactured during the winter at a certified dairy plant, according to the traditional method. Briefly, prefiltered pure raw ewe's milk of the "Churra da Terra Quente" breed was heated to 35°C, and coagulated with animal rennet derived from artisanal production; the curds were slightly drained and placed in molds, where they were subjected to pressure to help remove the remaining whey. The cheeses were salted upon unmolding and placed in ripening chambers held at 10 to 12°C and 88 to 89% relative humidity.
Simultaneously in the same dairy plant, 3 other batches of cheeses were manufactured according to Terrincho technology, one batch using raw bovine milk and 2 batches using mixtures of bovine and ovine raw milks [10 to 90% mixture (M1) and 20 to 80% mixture (M2) bovine to ovine, respectively]. These percentages were selected because use of less than 10% of bovine milk is not profitable economically, whereas use of more than 20% is easily detected by consumers.
From these 4 batches, groups of 2 cheeses were randomly taken at 0, 7, 14, 21, and 30 d of ripening and the pH 4.3-insoluble fraction was assayed by HPLC and urea-PAGE. Cheeses from each batch at 30 d of ripening were used for sensory analysis; 40 cheeses were selected.
All cheeses were ripened locally under the aforementioned conditions. At each sampling time, cheeses were duly conditioned in refrigerated boxes and sent promptly to our laboratory. Two samples of each cheese were cut, labeled, and frozen at −40°C pending analysis of the study parameters. The analyses were carried out in duplicate, so that 8 analyses were determined for each type of cheese on each of the collection dates.
Milk used for preparation of each batch of cheese was also analyzed for the chromatographic and electrophoretic profile of pH 4.3-insoluble fraction.
Reagents and Protein Standards
All reagents used were of analytical grade purity. Eluents for HPLC were filtered through 0.22-m NL 17 filters (Whatman, Brentford, UK) and degassed under vacuum for at least 15 min before use.
Bovine casein, with a minimum purity of 75%, determined by the method of Bradford (1976) , was supplied by Sigma Chemical Co. (St. Louis, MO). Purified bovine α-, β-, and κ-CN were obtained from Sigma Chemical Co., and had a minimum purity of 85, 90, and 80% (according to Sigma), respectively. Casein standards were dissolved in a mixture of 70% water and 30% acetonitrile (vol/vol) for HPLC analysis, and in deionized water at pH 10 for electrophoretic assays.
Chemical Analysis
Analyses were performed using cheese samples that were thawed at 3 to 4°C for 12 h. The pH was measured by inserting a combined Ag-AgCl electrode into a comminuted sample according to the method of Berdague and Grappin (1987) . Dry matter was evaluated using equipment from Scaltec Instruments GmbH (Goettingen, Germany).
Caseins Extraction
Isoelectric caseins were obtained by precipitation from 2.5 g of homogenized cheese in 15 mL of water by adding 1 M HCl to pH 4.3, followed by centrifugation at 4°C for 15 min at 3,000 × g to recover the precipitated caseins. To isolate the casein fraction completely from whey, the precipitate was washed once with 1 mM ammonia acetate buffer (pH 4.3) and centrifuged at 3,000 × g for 10 min, at 4°C. This procedure was repeated twice. To remove the remaining fat, the sample was washed with acetone, and left to dry in a fume hood at room temperature. Finally, the dried, powdered casein was weighed, and stored in a desiccator at 8°C until analyzed. The dried powder was dissolved in a mixture of 70% water and 30% acetonitrile (vol/vol) and in deionized water at pH 10 for the HPLC and electrophoretic analysis, respectively. Total casein content at each ripening time (expressed as g of casein/100 g of cheese) was measured from the weight of extracted caseins.
HPLC Separations
The chromatographic analysis was carried out in an analytical HPLC unit (Jasco, Tokyo, Japan) equipped with 2 type PU-980 pumps, a type UV-970 detector, and a type 7125 Rheodyne injector with a 20-L loop. Borwin PDA Controller software (JMBS Developpements, Grenoble, France) was also used. The column was a reversed-phase Chrompack P 300 RP column (Varian, Harbor City, CA) that contained polystyrenedivinylbenzene copolymer-based packing (8 m, 300 Å , 150 × 4.6 mm i.d.); a Chrompack P RP (24 × 4.6 mm i.d.) precolumn was used.
Gradient elution was carried out with a mixture of 2 solvents. Solvent A consisted of 0.1% trifluoroacetic acid (TFA) in water and solvent B consisted of 0.1% TFA in 80% aqueous acetonitrile (vol/vol). Proteins were eluted with a series of linear gradients: 29% solvent B in solvent A during 5 min, from 29 to 37% B over 5 min, 37 to 54% solvent B over 15 min, holding for 2 min, finishing with 54 to 100% of solvent B in 3 min, followed by 5 min for column reequilibration. The flow rate was 1.0 mL/min, the column temperature was 46 ± 0.1°C, and the detection wavelength was 280 nm.
Peaks were characterized using caseins from bovine and ovine milk previously identified in our laboratory (Veloso et al., 2002b) according to previous identification (Visser et al., 1986) . The areas under the 5 most representative peaks on the chromatogram, designated κ-CN (para κ-CN), α S1 -I (α S1 -I peptide), α S2 -CN, β 2 -CN, α S1 -CN, and β 1 -CN in order of elution (Figure 1 ), were used to study the evolution of proteolytic process.
The repeatability of peak areas was assessed by replicate injections (n = 10) of a standard mixture of αs-CN, β-CN, and κ-CN at 5 mg/mL. Relative standard deviations were lower than 3.22%.
Urea-PAGE Analyses
Polyacrylamide gel electrophoresis of casein samples was performed according to the method of Andrews (1983) with some modifications. The assays were carried out in a vertical vat (SE 250/260 Amersham Pharmacia Biotec, model Mighty, Amersham, Freiburg, Germany), using an EPS 301 power supply (Amersham Pharmacia Biotec).
The slab gels consisted of a 4% stacking gel and a 10% running gel. The stacking gel buffer was 0.06 M Tris and 4.5 M urea at pH 7.6, and the resolving gel buffer was 0.76 M Tris and 9 M urea at pH 8.9. The electrophoresis buffer was a solution of 0.02 M Tris and 0.19 M glycine. The run was performed at 4°C at 20 mA until the end of the stacking gel, followed by a current of 30 mA. The gels were stained with Coomassie Brilliant Blue R250.
Statistical Analyses
Data were autoscaled before statistical analysis. This normalization involved dividing each value of a given variable by the standard deviation of all the values for this variable over the entire sample collection period (Garrido Frenich et al., 1995) . After normalization, all variables had the same weight because they had a mean of zero and unitary variance. Exploration of data, de- scriptive statistics, t-test, and ANOVA with pairwise comparisons of mean values using Tukey's test, discriminant analysis, and multiple linear regressions were performed with SPSS for Windows version 13 (SPSS, Chicago, IL).
Sensory Analysis
Sensory analyses were performed by a jury of 20 panelists of both sexes who had been previously selected (ISO 8586-1, 1993) . The taste panel evaluated texture, odor, and flavor attributes using a 7-point scale. Two peaks observed in all the chromatograms near the 30-min retention time are the result of elution of small amounts of TFA, which adsorbs to the stationary phase and is eluted when eluent returns to initial composition. Similar behavior was observed by Elgar et al. (2000) .
RESULTS AND DISCUSSION
Proteolysis of Terrincho
Only slight modifications were noted in the chromatograms at 7 d of ripening. However, important changes in chromatographic areas occurred between 7 and 30 d of ripening as shown in Table 1 .
Normalized data from the casein fractions of the 2 cheeses analyzed within each ripening time were compared using independent t-tests. As expected, differences were not significant (P > 0.05) between the 2 cheeses at each ripening time, revealing a similar proteolytic progress.
One-way ANOVA was used to verify whether the average values obtained for normalized peak areas for the major peaks, paraκ-CN, α S1 -I peptide, α S2 -CN, α S1 -CN, β 2 -CN, and β 1 -CN, could be considered different or not during ripening. This was possible because data obtained for each ripening time were presented in general normal distribution (P > 0.05; Shapiro-Wilk test) and Table 1 . It was concluded, with 95% confidence, that there were significant differences in the effect of ripening time of all quantified fractions (for paraκ-CN, α S1 -I peptide, α S2 -CN, α S1 -CN, β 1 -CN, and β 2 -CN). A significant reduction in the paraκ-CN, α S1 -CN, and α S2 -CN contents depending on the ripening time was observed, together with an increase in α S1 -I peptide. A reduction of 80% of α S1 -CN was observed during the 30 d of ripening. This is due to the action of residual rennet, together with the action of the hydrolytic enzymes of the microorganisms present in cheese. The primary site of chymosin action on α S1 -CN is the Phe 23 -Val 24 bond, with the appearance of α S1 -I peptide breakdown product; this peptide suffers further hydrolysis (Michaelidou et al., 1998; Irigoyen et al., 2000; Prieto et al., 2004) . A reduction of 75% was observed for α S2 -CN fraction, owing to chymosin action on these fractions (Singh et al., 1994) . Some oscillations in β 1 -CN and β 2 -CN were observed, but without a significant decreasing trend. Thus, the fractions that corresponded to the β-CN region were less degraded than those that corresponded to the α S1 -CN and α S2 -CN, which were hydrolyzed more quickly during the first stages of ripening. The greater resistance of β-CN to enzyme hydrolysis was already pointed out by several authors (Izco et al., 1999; Irigoyen et al., 2000) . This fraction is mainly hydrolyzed by plasmin from milk (Gaiaschi et al., 2001 ) and it most likely does not significantly contribute to proteolysis of Terrincho cheese, owing to its pH between 5 and 6 (Lawrence et al., 1987) . A reduction of 40% was observed for fragments of paraκ-CN; this fraction is thought to be very resistant to further proteolysis after milk coagulation. However, peptides from κ-CN were isolated in Feta cheese, and its formation could be the result of the action of lactococcal proteinase at Met 95 -Ala 96 , which exhibits the characteristics of a susceptible cleavage site for such an enzyme (Reid et al., 1991; Michaelidou et al., 1998) .
Prediction of Terrincho Cheese Ripening Time by Multiple Linear Regression Analysis
Terrincho cheese ripening time was estimated with stepwise variable selection involving the 6 variables by multiple linear regression analysis. The general formula of the estimation equation is as follows: y = a 1 x 1 + a 2 x 2 + … + a n x n + ε where y is cheese ripening time, x 1 , x 2 , …, x n are the normalized areas of the major casein fractions, and ε The correlation between the measured and estimated values is shown in Figure 2 . The product ripening time can be estimated with 2 variables: normalized peak area of α S1 -I peptide and α S1 -CN, as well as a constant (correlation coefficient = 0.917). The estimation error is 2.5 d. This error is lower than that obtained for prediction of Terrincho cheese ripening time based on texture and color parameters measured instrumentally (Pinho et al., 2004a) . Our results are in agreement with other authors who identified the pattern of α S -CN and related fragments as useful tools for the control of cheese ripening and quality (Gaiaschi et al., 2000) .
Reverse-Phase HPLC and Urea-PAGE Analysis to Evaluate Terrincho Cheese Authenticity
Urea-PAGE and HPLC CN profiles, together with moisture, pH, and total CN content of Terrincho cheese during ripening were compared with those of bovine and mixture cheeses (M1 and M2). Moisture and pH values influence cheese proteolysis and texture; similar behaviors were observed for Terrincho, bovine, and M1 and M2 cheeses. A decreasing trend was observed for pH values (from 6.5 to 5.1) up to 30 d of ripening; this trend can be associated with degradation of lactose and consequent organic acid production by lactic acid bacte- ria (Pinho et al., 2004c) . Moisture decreased slightly as ripening time elapsed, ranging from 50 to 46%.
The total CN content also decreased during ripening. At the beginning of ripening, total CN content was 19.5 ± 2.3, 21.5 ± 2.1, 20.1 ± 2.0, and 20.5 ± 1.8 g/100 g of cheese, respectively, for Terrincho, bovine, and M1 and M2 cheeses. No significant differences were found between CN levels of the 4 types of cheese. In 30-d-old cheeses, Terrincho had significantly lower CN content than other cheeses, 14.1 ± 0.6 g/100 g of product, with no significant differences (P < 0.05) found among levels in M1, M2, and bovine cheeses (17.5 ± 1.1, 16.1 ± 0.9, and 17.3 ± 0.8 g/100 g of product, respectively).
The HPLC profiles of the pH 4.3 insoluble fractions of Terrincho, bovine, M1, and M2 cheeses with 7 d of ripening are shown in Figure 3 . The chromatographic profile of Terrincho cheese CN was significantly different from that of bovine cheese CN concerning proportions of κ-CN, α S -CN, and β-CN fractions (24:47:29 and 10:56:34, respectively). Differences were also observed in retention times of α S -CN from ovine and bovine milk. As a result of variations in retention times of ovine and bovine α S1 -CN, the chromatographic patterns of M1 and M2 cheeses were different compared with the Terrincho cheese pH 4.3-insoluble fraction, resulting in an overlap of bovine α S1 -CN with ovine β 2 -CN and α S1 -CN. This was more prominent in mixed cheeses with 20% bovine milk.
α S1 -Casein suffers significant hydrolysis during ripening; after 30 d, this fraction in Terrincho cheese is very low. This was also observed in the CN fraction of M1 and M2 cheeses (Figure 4) , which makes the detection of adulteration more difficult. The M2 cheeses had a higher content of bovine α S1 -CN; thus, this fraction was still overlapping ovine β 2 -CN and α S1 -CN at 30 d of ripening. However, the proteolysis progress will make the adulteration detection by observation of chromatographic profile more difficult at longer ripening times.
Figures 5 and 6 show the urea-PAGE separation of pH 4.3-insoluble fractions of ovine and bovine milk, and of Terrincho, bovine, and mixture cheeses, after manufacture and after 30 d of ripening, respectively. Identification of bands of major CN fractions was done by comparison with published urea-PAGE electrophoretograms obtained under comparable conditions (Fox and McSweeney, 1998) . Detection of bovine α S1 -CN is one of the oldest techniques to identify bovine milk addition to other types of milk, and bovine α S1 -CN can be used as a marker for the presence of bovine milk in ovine milk and in cheeses at the beginning of ripening.
The results obtained show that using the urea-PAGE technique it was possible to identify the adulteration after 20 d of ripening based on the different migration Figure 3 . Chromatograms for cheese whole casein fraction after ripening for 7 d: a) Terrincho cheese; b) bovine; c) mixture 1 (10% bovine milk and 90% ovine); d) mixture 2 (20% bovine milk and 80% ovine). κ = para-κ-casein; α S2 = α S2 -casein; α S1 = α S1 -casein; β 2 = β 2 -casein;
speeds of bovine and ovine α S1 -CN (electrophoretograms not shown). However, in ripened cheeses showing a certain degree of proteolysis (with 30 or more days of ripening), this technique is no longer suitable for the detection of bovine milk, owing to hydrolysis of α S1 -CN, together with formation of several degradation products that have an electrophoretic mobility similar to that of bovine α S1 -CN. Similar electrophoretic profiles were obtained for Terrincho and mixture cheeses. Thus, urea-PAGE can be considered a reliable method for detection of bovine milk in ovine milk when no appreciable proteolytic changes have occurred, but should not be applied to mature Terrincho cheeses. In addition, urea-PAGE is useful as a separation method to study cheese proteolysis, but one of the main drawbacks of this method is that quantitative determination is not very accurate; hence, determinations must be interpreted with caution. In a second stage of the study, discriminant analysis was applied to data obtained by HPLC from Terrincho, mixture, and bovine cheeses with 30 d of ripening, selecting only peaks corresponding to κ-CN, α S1 -I peptide, α S2 -CN, and β 1 -CN; the peaks that overlapped in mixture cheeses were excluded. The discriminant analysis indicated that 3 variables contributed significantly to explaining the variability among the 4 types of cheese: κ-CN and α S1 -I peptide were the major contributors to function 1 (loadings of −1,223 and 1,083)-the first was higher in Terrincho and mixture cheeses and the second in bovine cheeses (loading of 1,083)-and β 1 -CN was positively correlated with function 2 (loading of 0,703). Plots of the samples in Figure 7 of the 2 main discriminant functions explained 98.0% of the total variance. Differences between Terrincho and mixture cheeses result from higher β 1 -CN content in mixture cheeses, because this fraction is higher in bovine milk and more . κ = para-κ-casein; α S2 = α S2 -casein; α S1 = α S1 -casein; β 2 = β 2 -casein; β 1 = β 1 -casein. 
Influence of Milk Origin on Cheese Sensory Characteristics
The ANOVA performed using the sensory attribute scores indicated significant differences in some of the Terrincho cheese attributes compared with those of mixture and bovine cheeses. However, no significant differences were found between M1 and M2 cheeses; thus, sensory attribute scores from these cheeses were analyzed together. In general, data within each cheese attribute were symmetric and mesokurtic. The aforementioned ANOVA indicated that no significant differences were observed for saltiness and rancidity; however, significant differences were noted for all other attributes. Good panel performance was verified to establish Terrincho cheese descriptive sensory profile (Figure 8 ). This cheese was distinguished from mixture and bovine cheeses because of its higher intensity of odor and aroma (especially animal aroma) and higher acidity and astringency. Bovine cheeses had the lowest scores for these attributes and mixture cheeses were in the middle. In terms of texture, Terrincho cheese exhibited higher levels of fracturability and adhesiveness and lower elasticity and hardness; these parame- ters were correlated with its lower total CN content. Izco et al. (1999) described reduced elasticity in ovine cheeses with increased proteolysis.
According to Lawrence et al. (1987) , a lower ratio between moisture content and total CN results in a firmer CN matrix. This ratio was higher in Terrincho cheese, explaining its lower hardness and higher fracturability and adhesiveness because the CN matrix is weaker. However, the effect of proteolysis in softening, as discussed recently by Dave et al. (2003) appears to be less important than the fat content.
CONCLUSIONS
Data presented in this and our previous paper (Veloso et al., 2004) has contributed to deepening the knowledge on the casein degradation of Terrincho cheese throughout ripening. In particular, the relationship between CN fraction composition, ripening time, milk origin, and cheese sensory characteristics were approached in this paper in a statistically validated manner.
High performance liquid chromatography is well suited to analyze the pH 4.3-insoluble fraction during cheese ripening. The method was able to quantify CN degradation and to study the effect of the ripening time on the proteolytic process in Terrincho cheese. During the 30 d of Terrincho cheese ripening, a relatively high resistance of β-CN to hydrolysis by residual chymosin and microorganisms present in cheese was verified, as observed in most cheeses (Fox, 1989) . In contrast, the hydrolysis of α S1 -CN and α S2 -CN was significant. In 30-d-old cheeses, only 20% of α S1 -CN remained intact. The ripening time of Terrincho cheese can be predicted using the 2 variables of normalized peak areas of α S1 -CN and α S1 -I peptide, and a constant. The estimation error was 2.5 d. In spite of the different proportions of CN fractions in bovine and mixture cheeses, the evolution of cheese proteolysis followed a similar trend. Differences between Terrincho and mixture cheeses result from higher β 1 -CN content in mixture cheeses. The α S1 -CN fraction related to Terrincho cheese ripening time, and β 1 -CN fraction was a marker for Terrincho cheese authenticity.
Terrincho cheese descriptive sensory profile at 30 d of ripening was distinguished from bovine and mixture cheeses owing to its higher fracturability and adhesiveness and lower elasticity and hardness; these parameters were correlated with its lower total CN content.
In conclusion, chemometric analysis of HPLC proteolytic profiles has been shown to be a powerful method to examine the biochemical process of proteolysis and to predict the ripening time and authenticity of Terrincho cheese.
